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Scheme S1
Synthesis of 5-(4`-bromobutoxy)-2-nitrobenzaldehyde 2 1,4-Dibromobutane (10.6 ml, 89.8 mmol, 3.0 eq) was added to a mixture of aldehyde 1 (5.00 g, 29.9 mmol, 1.0 eq) and potassium carbonate (10.3 g, 74.8 mmol, 2.5 eq) in dry acetonitrile (150 ml). The resulting mixture was heated at 80 °C under an atmosphere of argon for 24 h.
S 4
After cooling the potassium carbonate was filtered off and washed with EtOAc (50 ml). The combined organics were concentrated under vacuum and the residue purified by column chromatography on silica eluting Et 2 O-petrol (40-60) (1:1). The product-containing fractions were recrystallised from Et 2 to give the alkyl bromide 2 as pale green fine needles (4.81 g, 53%).
M.p. 48-49 °C.
δ H (400 MHz: CDCl 3 ): 1.97-2.11 (4H, m, 2 × CH 2 ), 3.49 (2H, t, J = 6.3 Hz, CH 2 Br), 4.14 (2H, t, J = 5.9
Hz, CH 2 O), 7.13 (1H, dd, J = 2.9 and 9. Synthesis of 5-(4`-bromobutoxy)-2-nitrobenzyl alcohol 3
Sodium borohydride (713 mg, 18.9 mmol, 1.9 eq) was added slowly to a solution of aldehyde 2 (3.00 g, 9.93 mmol, 1.0 eq) in methanol (60 ml) cooled to 0 °C. After stirring for 1 h at 0 °C the solution was poured in water (300 ml), acidified to pH 1 then extracted in EtOAc (150 ml). The aqueous layer was re-extracted with EtOAc (75 ml) and the combined organic layer washed with water (2 × 300 ml) then dried over magnesium sulfate and concentrated under vacuum to give the alcohol 3 as a pale green solid (2.61 g, 86%). was diluted with dichloromethane (30 ml) and then poured into ~10% NaBr solution (100 ml). The layers were separated and the aqueous layer was re-extracted with dichloromethane (20 ml) and the combined organic layers washed with NaBr solution (2 × 100 ml). The organic layer was dried over magnesium sulfate and concentrated under vacuum. The residue was then purified by column chromatography on silica eluting CH 2 Cl 2 to CH 2 Cl 2 -MeOH (9:1). After concentration the impure product was dissolved in the minimum of dichloromethane and precipitated from ~200 ml of rapidly stirred diethyl ether to give the MitoPhotoDNP as an orange solid (1.02 g, 64% 
Scheme S2
Synthesis of 4-butoxy-2-(2`,4`-dinitrophenoxymethyl)-1-nitrobenzene 5
Sodium hydride (71 mg, 1.78 mmol, 1.3 eq.)(60% dispersion in mineral oil) was added portion-wise to a solution of alcohol 8 and 2,4-dinitro-1-fluorobenzene (0.23 ml, 1.91 mmol, 1.4 eq.). The solution was υ max (ATR)/cm -1 : 1602 (Ar-H), 1587 (C-NO 2 ), 1496 (Ar-H), 1330 (C-NO 2 ).
Synthesis of 5-butoxy-2-nitrobenzaldehyde 7
1-Bromobutane (2.9 ml, 27 mmol, 1.5 eq) was added to a mixture of aldehyde 1 (3.00 g, 18.0 mmol, 1.0 eq) and potassium carbonate (3.70 g, 26.9 mmol, 1.5 eq) in dry acetonitrile (90 ml 
Scheme S3
Synthesis of [4-(4`-nitrophenoxy)butyl]triphenylphosphonium bromide 6
Potassium carbonate (144 mg, 1.04 mmol, 1.0 eq.) was added to a solution of 4-nitrophenol (145 mg, 2.08 mmol, 2.0 eq.) and 4-bromobutyltriphenylphoshonium bromide (500 mg, 1.04 mmol, 1.0 eq.) in dry acetonitrile (10 ml). The suspension was then heated to 80 °C under an atmosphere of argon overnight. After cooling the solid was filtered off and washed with dicloromethane. The filtrate was then concentrated under vacuum and redissolved in dichloromethane (30 ml) and washed with 1.0 M HBr solution. The organic layer was dried over magnesium sulfate and concentrated under vacuum.
After concentration the impure product was dissolved in the minimum of dichloromethane and precipitated from ~200 ml of rapidly stirred diethyl ether. The resulting precipitate was filtered off then redissolved in the minimum of dichloromethane and precipitated from ~200 ml of rapidly stirred diethyl ether. This was repeated once more to give the phosphonium salt 6 as an orange solid (367 mg, Rotenone (4 µg/ml) was added, followed by rat liver mitochondria (2 mg protein mL -1 ), succinate (10 mM) and the uncoupler FCCP (500 nM) where indicated. MitoTracker fluorescence was imaged (with a 10 s timelapse) during this loading period to ensure that no change in mitochondrial membrane potential occurred to the test compound alone (without UV light). Subsequently, the test compounds were allowed to equilibrate with the cells during the period of dye loading.
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Intact cell analysis: general methods
UV Photolysis
The output of a 355 nm laser (DPSL 50 mW Nd:YAG, Rapp OptoElectronic, Hamburg, Germany) was guided via a fibre-optic cable through the side-port of the microscope and attenuated with neutral density filters such that the resultant 2 µm-diameter beam had a power of 100 µW at the coverslip on the microscope stage. A preselected circular region of the cell of ~10 µm diameter was scanned three times with this beam (taking 150 ms for a 10 µm diameter circle or 85 ms for a 7.6 µm diameter circle as in Figure 2 ). Region selection and scanning were achieved with a computer-controlled galvanometer-driven positioning system (UG40 laser micromanipulator, Rapp OptoElectronic).
Electrophysiology
Freshly-isolated smooth muscle cells were patch-clamped using conventional tight-seal whole cell 
Data analysis
Images were analysed using MetaMorph 7.5.0.0 (MDS Analytical Technologies from PTI Inc.).
Regions of interest were drawn around the area of the cell exposed to UV light and the intensity of as the mean ± s.e.m. for n cells, significance was calculated using independent Student's t-tests with p<0.05 considered significant.
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The ratio of TMRE to MitoTracker Green fluorescence was used in preference to TMRE fluorescence alone as it compensates for any artefacts that might arise due to even very slight movement or focus changes during the course of the experiment. Both fluorophores localise to mitochondria, however only one (TMRE) is sensitive to changes in the mitochondrial membrane potential.
Alternatively fluo4 fluorescence was measured in a region drawn to encompass the entire cell. Values were expressed as a ratio of fluorescence normalised to basal values prior to addition of MitoPhotoDNP.
MTT assay of cell toxicity
To evaluate cell viability, mouse C2C12 myoblast cells were plated on 96-microwell cell-culture plate (1x10 4 cells/well in 100 µL of Dulbecco's modified medium containing 10% heat-inactivated fetal calf serum plus 100 U/ml penicillin and 100 µg/ml streptomycin) and allowed to settle for 8 hrs. After this time the medium was replaced with fresh medium containing varying concentrations of MitoPhotoDNP (10nM -100uM) and incubated overnight at 37ºC in a humidified incubator with 5% CO 2 . Cell death was measured using an MTT assay (CellTiter 96 ® AQueous Non-Radioactive Cell Proliferation Assay, Promega): 20 µL of MTT solution (1 mg/ml) was added to each well and incubated at 37ºC for 2 hr.
The absorbance of formazan was measured at 490 nm in a microtiter plate reader. The background absorbance of the reaction solution alone (without cells) was subtracted from the sample absorption values before data analysis.
Drugs and Chemicals
TMRE, MitoTracker Green-FM and fluo4-AM were purchased from Life Technologies (Paisley, UK).
All other drugs and reagents were purchased from Sigma (Poole, UK).
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Dose response of mitochondrial depolarization by 2,4-dinitrophenol show MitoTracker fluorescence coloured red and TMRE fluorescence green, such that regions of overlap are yellow (as in panel v, before UV exposure) and any decrease in TMRE fluorescence, hence mitochondrial depolarization, is red (as in the region exposed to UV light, ↑, in panel vi). Scale bar = 10 µm in all panels.
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Lack of mitochondrial depolarization evoked by control compounds 
S 25
Measures of cellular toxicity of MitoPhotoDNP Figure S12 . MitoPhotoDNP does not evoke cellular toxicity. A MitoPhotoDNP does not evoke toxicity at concentrations below 5 µM in a MTT viability assay of C2C12 myoblasts (1x10 4 cells/well in a 96microwell culture plate). Background corrected absorbance at 490 nm of MTT product (formazan) is shown for n=8 wells for each, mean ± s.e.m. B Freshly-isolated native colonic smooth muscle cells do not show an increase in cytosolic calcium concentration (as measured by fluo4 fluorescence) during loading with MitoPhotoDNP (200 nM) as would be expected if MitoPhotDNP were toxic (n=6 cells from separate isolations, individual timecourses shown by lines, mean ± s.e.m). As a point of comparison, fluo4 fluorescence is also shown of a damaged smooth muscle cell which has just fallen off an electrophysiology patch pipette. The increase in fluorescence is characteristic of a stressed cell and inability to control cytoplasmic calcium concentration. 
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